Composite-sibbing versus selfing in development of corn inbred lines by Kinman, Murray Luther
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1950
Composite-sibbing versus selfing in development
of corn inbred lines
Murray Luther Kinman
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Genetics Commons, and the Plant Pathology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Kinman, Murray Luther, "Composite-sibbing versus selfing in development of corn inbred lines " (1950). Retrospective Theses and
Dissertations. 14065.
https://lib.dr.iastate.edu/rtd/14065
siijri® is wM&swmM. of com i®bbi> lito 
Wmtmw liifflam 
A »i»s«rfeati©B t© th» 
ttisiidm*# to ikrbla.a. fUlfilliasat of 
tl«» iw D^gj?®# of 
mmtm m mum-mm 
,Si0b|<f#ti 0ap#f Bt««ii3ag 
%|5r€!rt«Bii# 
tm& 
wm 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP13323 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP13323 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
3  
lA 
j\j  ^
D  ^
K 
o 
a 
yt^ 
» 
# 
e 
I  
I  
I 
& 
J* 
I  
u (h 
9 
m 
© 0 
I  
$ n 
i I I 
I I : 
 ^ 5  ^
«a "rt 
S a •? I g 
ft 
& i 
4» g 
^ 1 1  
% 4 
I S 
A-
3  
I 
s 
y 
s 
4  
I 
I I  
I  I  
1  I  
1  I  
I 
I  
• 
4? 
I 
0 
J 
3 
i  
i  
I  .  
I  I  
^ I 
1  I  
S i; 
> f 
1  I  I •= 
m 
o 
0 4» 
a 
e 
1  
•*> 
•P 
«rt 
I 
I 
J 
I o I 
s 
Wildb. ttii® mi is jaiixsi# mmml lt»®a "mm "by soleetiv# m»s 
•«.0M witliia popil&tim rtpiNS8«nt.iag ^3. -ptQgmjm 
iBill fe# te m @<3»|»©sltti®*83l3'b.«i liisies &.ni& •will ba <i«algaat«d 
hy the .jrafcol Sf, Pw 0 .^ wmld Indieat. a Ita. Mt.l,ai.h.a 
%y «i& Isy tw© §eie«i»atio$i» of 
way»» .©SSfeijog* to itls© m« m«I« to isolate fecaaogygati# 
3.ta«« fey «mttaa»iiii «#lfisg in tlKi pr@g®a  ^ of the sas» opigiual 
•s«l#«»3pf©lli»t®4 m,r irmi lifeieii lii® 0|f*« -mm ©sisgkfellshjad#. 
-will 1# t# sMu .^r til® follCHsrisjg qasatims* (a) ia*® 
C«$©iilte*sl,l9'fe#i IMm s4i«ifl0iaitly sapsrior to aor® aearly feomo-
ii|!f0w« is&mM, lSm»  ^ ta yt«Mt«kg aad other i^ rmoaio oliaf^ otor-
is tie#? C%) th,® i®m|j#slt®-»84%s tmifmm oacmgli in -ytsia? •mritJus ohar* 
t© *^t tlst«7 Mty if«pl&e« iiabissi liaos in li^rld s»«d pro* 
iad (#) "bAII It aee^ssary t® maorifi®# yidl<l in th« 
rosultia  ^ if ttca^Mjsitft^ sHjfeM at*® U8«d ae pftrsnts? 
O 
I 
« 
S 
u 
I 
« 
m 
(B 
fit 
S* 
M 
J 43 
vi 
e-i 
•S 
A 
»f4 
•O ft 
m 
S P 
« <1 <k © 
I ^ ® g @ 
*r4' 
fi 
4> 
-J l^"s 
e 
# 
# 
© 
1 
E 
# 
i i 
p» & 
0 
•p 
»§ 
|4 feS 
# I 
,3 
0 
& 
.4s 1 © 
m 
P 
# 
© 
«rf 4> 
e 
fSl 
«> 
O 
« 
e 
m 
;» 
« 
«-f l>  ^
>& 
:r>4 
» vt H 
1  ^
#• 
ft iN 
0 
fS 
m 
I 
t 
•5 
0 
i« 
©• 
•43 
# 
9 
•o 
«rt 
« 
!» 
§ 
<44 
•H 
•13 
«rf 
nsr 
«t 
I 
S 
© 
« 
» 
I 
% o 
m 
$* 
J 
#***! fo 
# 
44 
o 
«tJ ft 
S 
t 
t u 
4» 
1 3 
Pi 
m 
•S 
» 
*» 
• 
s 
fe .*  
e 
o 
u 
•H 
4i 
& & 
# 
« f* 
0 
i 
» 
«i 
in m 
!P 
1 
n 
*S s «9 
«« 
« 
% 
tt £ 
a 
o 
rtl 
<0 
tt 
1 
«» 0 
k o 
*0 
® 
•rt 
4 
$ 
vi 
m 
m 
m 
m 
f* 
i< 
•rt 
l4 %0 
© 
4a 
14 
o 4-t 
2" 
« 
s <s 
=«» 
i 
5 8 
«M[ .#*t 
IB 
r-l 
l» 
I f3 
X! 4» 
iii3 
J 
r>  ^
O 
» # 
« 
Q 
I 
>!> 
i 
t 
I «k 
•rt 
•0 
« Ti 
o 
*« 
.e 
4s 
i3 
i>» 
. . .« 
'3^1 
» 
•(Ht 
•»« $4 
» 
m 
•4^-
h' 
• 
i 
11 
E I 
I  £ 
« 
OS 
ei 
V 
4 
g 
•rt 
I 
o 
•g 
i SI 
(a< I 
§• 
I 
0 4> 
1 
•*s 
€ o 
a 
* 
s 
•« 
% 
fsf *"» 
^  I  
I I •H 
# 
n  
w 
§ 8 
I? 
1 
I fi I 
s* 
fcty waifeirit ia ««?m %i^ » l^3Qg ncm vtm worn 
a©ilfi«ttti« of ilh#' ^©©laifu#. fiwitiag for oombtotiag 
affers* mm g«:atim%l08o -©f svlftag Is &m&i.r&h%9 th« «<MBiposlt#-
S:t% weliioi, 
Mmmm ,wd S|«^ag«« (f) pf^um'fessd ealoalfttims.# sugg^e-fetog that o.isa-
MmMlmm •©# aig&b %m «3E^©'t»<l -feo prolan©# liighyeT 3ri«ldii]iLg 
fmr^ yi%l@a &m. bttt lm» rig&rmm inhmiS lia«# of 
©fOftl ^mMma CS) had pp«iriou®3  ^ outltaad & 
hrmmAiw^ hm94 on •¥ki.» amtrop^ic®* l^wafuiist ($) ishis 
lae-ttooi^  trt-iai ]^ 3roi®l»is@ « 
ffe# of %r@«iMg apfwayrn a <i«vel#p« 
ia@»% ia lii® mimin of Jtonr^ sMgatlm.® s.'beJws* 
I 
I  
z 
4? 
SS 
s 
I 
i 
I 
ss 
a 
I 
& 
& 
I i 
I 
J 
f 
t $ 
o 
C<3 t«. M 
k O 4> 
Mn 
I  
o 
5 
11 
I r 
m 
 ^i 
s® 
^ I 
I I 
5 •  ^
 ^ «ii 
11 
m 
m 
s 
J 
I 
€ 
I  
s> • 
I 
I 
5 
I 
m 
I 
0 
& 
« 
I 
I 
1 
a 
« 
(-4 
CQ 
•tf 
O s •H 
f 
e 
s 
s s 
•P «s 
O ^ 
g g 
t § 
&  I  
i ^ 
I I 
4  ^
a 
I  *4 I 
•Ct 
I 49 
0 
1 
I I  
I 
$ 
I 
I I 
« I 
# o 
M 
i  I  
?. 
lis® in WM mm "feiiltasi to plaaat two adjacent SO plant 3*0'««* 
At f0ll4)mti»iig tim tM©s# li»«# tfeyftt ap|»&r#d iwlatiwly uniform and. 
-mm again. »ss siTsfeed* la order to ppsrent any 8«.lf-polliaa-
%imp p^llmn from plmts ia »mh of a pair of rows -ma bulked 
aad umM- t© pellfamt# s®l©@t«€ plant® iS: tli© other row. S#l««tioas of 
tfe.® fcest plants «.€ mmm mm mA® at hmrvmii tira®. This jaethod has 'been 
eapli^d. sine® tMt tiw that tro ad|a«»nt 40 plant rows have been 
•^sed for grew'iag tiie eara|>osit®*si'fe® sin®# 1948» A irery high inoidenee 
©f root ledging ©©©«rr®d is. 1®47 eoa|>osit»*stfel3iag mreery* Ihis -made 
it p©s»l%le to dis®ari all earoept ei^t of the lines of d«8«ent» Se-ten of 
'ttese' mm first #o»f©sitt'*sibTb«i in 1946 ».ad one in 1@47* ^Sieoe ooraposite-
«Sb1>ed lines ai^ their self-pollinated relatiTes ocMsngpriae 'Wie mterial 
%pm mhleix tM® .stBi% m® leased.# ttee ofea-follina'l^ d somroea and ped-
ifreei tMs awtteri&l &.re ahewa in fa%le 1# 
fablj® 1* Varietal mmtmB and pedigree# of the eoHiposite-aibhed 
and related lla#» 
<^a*f©lllaat#d mrie% Pedigii^ t 
lees# 0iant fellow Dent 
teiiow S^mreroffer-
d® 
®ii1» Ittrorofpe.!? 
do 
Ghishoia 
a®#.#® ihi-  ^Br'Ought I^ sister 
dO' 
44C^-g*efe 
440i-s*^£ 
44Oi^ *0S 
44ia-13L<J|s 
441S^4«^S 
4417-1-CJ  ^
4417-4*»0  ^
4406«2-l«»l-.a 
4408-S»l«l-3 
4408-6»l«l-l 
4412-.ai-3»l-l 
441S-2-1-S-1 
4415-4*1-3L 
4417-l-.t-l»8 
4417-4*I«S-2 
ftirisg %1m a#a»« ©igtit Itsass wil^ i on® 
®3c«»pti0a wsm te tti®' 0#2 aai tii© lia®e mtrv in th® Sg 
f^ Bitraticwa.- At tia® of polliaatloia. * part of •ttt® %mliaid s>oll©n of 
#a«li ©f th« .«as . "ttsei to pollisitte mrnmrn.! plants of th® eingl© eroos 
t««t®:r ms w®®4 threaglicwt this ®:Kp®rl»at. % oaa® 
.of. m# of th# f®ll®n ms ®oll©0t®<l from IndliTidual 
plsats iiho«®a at »pa€oia t® 3«tei th® t®.st ©rims®®. f«st cross S0»d mus 
pr©diae®4 ia tMs rnmmr from  ^iatflTldml plants of this %• usiag 
s®®i» it ails® w^® p©@si%l# to grew »a©ugh plants to produo® 16 test 
««»ge.®ffl frem. iaii'ridaal flm&im of th® g®a#r®ti<m of 4415-8, SVoia m® 
t® $4 pr©g®ai»« ®f ®a®k li»@ of icaoaaat- also w»r« grom in 1948, fh«se 
r®f»8®at®i a.ll of th® »t®rial that hoA 9unriir»4 t4w«® g®n©rution0 of 
•s#lf*f®3.llmti«». i^aats' 8®l.®®t®d for 8®lfiag: also -mrm outoro8s®d to 
ISSjeM# %©. proim®® t»»t mem ®®®<i.» In spit®- of -Wia ®3ptr«Bi»ly s«v9r® 
i.r«!wgl3.t of 1048# sttffioieat s®®d im® o t^aisied of th® t»st ®roa®d® att«mpt®d 
to plaot i?«pli®ii.t®i ji@M t®.#ts» 
ENnriM  ^ th® growing mmm. thr®® jleM t®»ts wr® eoaduoted. la 
©ri®!* to e«i|»r® r®i«tiT® p®.rf®ra3asa®« and irariahili%-., s«T«a oomposit®-
iiats aai th@lr rtlatsi liii»a ii®r» grcr«m ia a s|>Xit plot d»aiga 
iiflth ftw Mtpllewtim®.*, ISS* a. homojsyg«ms (S )^ iahrwd Ifc®, d®T®lop®d by 
th® @®©|»mti^® #©im bi*®4ii3tg progma at th® laasao Agricultural Sxpsr* 
ii««t Statlm# m® iu.eMd«d im ®acb whol® plot .®6 a oh«0k but ms aot 
ia®lmd®<S ta the st®,ti®ti®«,l mmli?®®® of -ai® sflit plot d®Big3!i, Subplots 
of «5ii« tisrm  ^hill flots thijm®d to «mo plant p®r hill# 
9# 
Sills s|««i€ X K lacli#ss, % the -rary hea-vy Houstwi Blaok Clay 
s@il at Beoatr# ttier® appears, to littl« Mil to hill oompetiticai 
and it "mM tiMRigMj ^bat th® wii® spaeiaag of this mt®rial -would parovid® 
#^11 op|i©r*t»ai%' fer 9Xpr#8sioa of ©imiueteriaties ot iadlTidiml plants. 
In ®plte of flatttiwg at aa. adTOao#d j»t.@ and tliiming, Tory poor stands of 
som lim.m mm oij'baiaeid...; Q&ly aarmx oe®poait»«*silj# aad related 
llaet wi«i 0ora^ r«rd ia I^s t®«t b^ mm-o aa© of tli.® linoa, 4415--4*1»1, 
failed to prodme© i®lf-»pollimt©d ®®«d ia 1948* ladiTidual plant 
ao-bii mm imkm ea all pl&at® ia this t»st for da^ from plantiiig. to 
tilktag^  i«i3^ «r of "braaobtSii plant height in. inobma (snsasured from. 
groaad Itwl to tii# atiriol# of th# flag l®af)» aad total ear wight in 
gra»# 
%%ri4 c^oa .^iaJ  ^ ability of aight ©(mposita^site® and their ralatad 
IMm wtM 0.«ptr«d ia IS^# «aiag a )mado!ai.a#d hlook split plot dasiga 
with aight raplieatima. iw'bplot a is® ms 3. x 10 hills with, hills sj^oad 
^ m iasliaa# flastiag ms d:.oa0 at an iaereasad mta and later thinnad 
to a mmifona stai^ of two plant# par hill* IIwb siagl© oross tastar 
paraist ®S x 184 .aad fe»as li-*t aooparatit^lj lata mturlag doubla 
o.roti, al®:0 mm in.olttd.«d In i^® ^st tet w®ra not ineludad in tha 
.atatistioal of tJi®. aplit pl<yt datign., 'In addition to plot yields, 
wtt«rity,|, lodgiag, asd: psr mat daraagad aars "whiah tmra obtainad. for 
all iNiplioatitast iadifidwal plant aotss for plaat l^ight and total aar 
tateaa oa parfaat ataai. hills, ia four raplioationa in oipdar to 
datan f^fls ral&tiw mriaiility:. 
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Figure 1 Frequency distributions of days to siUc for individual 
plants of the and S generatiaas of the 4413-2 line 
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1* &©biii#cs3.|, aad J'tH* A tjrdflHiiijg proc»<3«r« 
aar®igm«i to i»k© Brnxlmn mm of both geaeral aad sjpooifie 
s^tsalaisg. agr«* jowr* 41ito-»l^ 7* lf4 .^ 
S» fcrt»y ,^ , aai Sipney"* 23ai>»e«4ta.g fl-tiadi»s with prolifio 
«iom mrl«ti®s# ibstrairtf of pap®r p-®© t^«d at the laeatingB 
ef-ae» .so«« %!"«* at csiii©iiamti:j( cstt©» sowrafeer* 1947* 
S# F»H« leourreat ®® i^«0tioa for tpseifie do i^niag. abiliity in 
scam. Jour. Am^* Soo* %rcti.. S71lS4s*l.4@» 
i-mM.m J, II*f • #£!'•«% iabrwdiag aad of e®l.©etioii withia inbred 
ii3£i#« of i»i«i( tM l^ rMa smim  ^ after suooKssiv® goner-
Wtiosi ©f .®#|,fiag» la, St« Colla Jewr, Soi«, 9»429-^ 0* 3.9!^ . 
Hi# ##fr@gatiaa of s#a«s nffe-eting yield of gmla in aalae# 
r* ia, S©«* %r«38i.*» •§t#Si*0-S» 
6, D»F* la s#lf-f»3rtilia#4 lSa®s a® th® basis for 
oom isprewaspiftt* 3mrm An* So0« Ag-rm.*, laiTT-lOO* i920#. 
f« EJama* .gmd Sf»ga«j Ci,F» ia-Mtioa maber of parenl^ l 
lim® «i tlti»«? t^itsa,l f»rfo!p®3iia@# ©f spitiwtie varitties of 
©<»«,* J©tt:r» iia. Soo, 1945 • 
a» B*A* asid P#H, How to g®t that nmt hybrid aooaar. 
' f»ps ftai. ills., 1»4§,. 
S* Tim 4#fi»l.opi»at a«.d perfosramo® of sgrntlietio Tar* 
4«ti«s ef ©#m» %rm« Jaar, 41il5,S».lS6, 1949, 
,10# f*B # ?li® &ipiw«»at of «©rzi by s l^eetioa and plot ia*> 
b'rt#tiiig,#' 'b0r«4» liis?*?®#. 19t0» 
11» aiai Hi^ s, H«K« A ©©jajparison of oooajiaiug abilil^  In 
Fg aad lliwi® ©f oom, lgrm» Jour# 4lt3®S«-S88, 194©, 
40, 
li,» laeirttag tmmMtlon l3atore><la for use ia ©ora 
s0t48s'-4n« i$m, 
3-'®» •• . * #,C!8W#3fg@iai^  as a, lataiie of a-ogj^ ntiag tJie Tigor 
ftsia .|d«M ©f ,!»¥«»€ Itii®® of eom. ,«lour. Am* Soo, %rtM# 
• if46, 
 ^ ., .# . 0©Ki,1>r®#diagi selection,- the Oteothem method, 
aM relat^ 'i fflisw|.l8a ,^ -^ our^  A»» So®, 39*403-411. 
imfM , 
. ..» aai Spmapiti Bxperiaeatf on t^ riS Tigor aacE ©on* 
*f«rg«tit i^ roir#a«tt in ©o:m, Bttl*, g67# 1931» 
M* Slag.l®ttm,, W*.l» %%rid 8t»»»t mm* (Smm., Igr# Kje^» Sta. Bttl* S18» 
IfiS. . 
.* ®»d !i@ls oa, 0,s, •fht iaprwMwat of or<»8.s*polliiKi,t«d 
>l«i.t.f  ^0®l«0ti<« ia s«lf«'f#rldlS.»®  ^ lla«»,, IV# C^aSsining 
M: suos«ss1t« of j^ 'b.red Qmet oora* 
©mm, %r. %ft* site. btti. .41 ,^ 1$ .^. 
I0.» Cj,P, An #st3*tt«i o.f tJi« mii^ »r ef t©p«»er©s.s»d plajat® 
ip«fuii«d for i!^ pi%.s®atati©a of a ©ora rarietsr. 
jtmr» s©©., ag:ifm.«j» $li 11*16 • 19^# 
..» t^ tttus of Iial33f«4 1Sb®s of oom» Jour, ia, Soo# 
, ssii0i»117» 
$0* I*#* j ffe« a&oi»f®il#r foim f^ttioa, Galle flena §6, Msxieo, 
Iftifttlt® ©f ©S8i|»rls0as of ooMl>ln.iag abilitgr of 
Cj. and S® #r i« Its.#® of #of»s (IVimte otarKmrnieatim)* 
ll40» 
41, 
•fe# wtter wish®® t© mpmss hl& appTee i^aticoa and ttoaaka to 
Dr, 9#F# S.p^gw®, Dr* Joimsoa and Pr©f»- G»Wi» Sasdooor for tlieir 
ibi-riee imfi ecMtraeti-w r^itieisa in atmlysis of th® <aat® and pr«par» 
fttioa 6f t!i® 
a® «rit0r also wish#® tc tjagKafe Bs*# S,J,, W l^lh&tissn for generott».ly 
ailewiag iwaMoi of fei® tta|ml3l.ie.!».4 tata# 
.i0»ii&r©ii tia tills tli&sia emduetea m a r«gular 
a.o1;i"ri% ©f ?r^ 5®®  ^ FiJBa,,. ©om las i^sttgia'fcioas ^  Ags»ictiltur«.l 
M3m.ml1 Bstme.r, f®3asis» 

